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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 200910188422.5, filed with the Chi-
nese Patent Office on November 24, 2009, and entitled
"BASE STATION, NETWORK SYSTEM, AND IMPLE-
MENTATION METHOD".

FIELD OF THE INVENTION

[0002] Embodiments of the present invention relate to
the communications technology, and in particular, to a
base station and a communication system.

BACKGROUND OF THE INVENTION

[0003] With the rapid development of mobile broad-
band, the mobile network is going through unprecedent-
ed changes. The mobile standard is gradually evolving
from the GSM to the UMTS and LTE. However, due to
the factors of market policy and network maturity, these
standards will coexist for a long time, which brings new
challenges to the design of base station architecture and
the operation and maintenance management of base sta-
tions. Based on the idea of simplifying the network struc-
ture and reducing the overall network cost, network flat-
tening will be a mainstream trend for the future evolution
of networks. In this trend, the flattening of a RAN (access
network) and downward movement of a part of functions
of a core network to a base station for implementation
are important development trends. In addition, for prob-
lems of capacity, bandwidth, and boundary coverage of
the cellular network, some new technologies such as
CoMP (Coordinated multi-point, coordinated multi-point)
and Relay (relay) keep emerging. These technologies
also bring about new requirements for mobile network
architecture and base station architecture. Additionally,
the rapid growth for mobile bandwidth requirements in
hot spot regions greatly increases the number and stand-
ards of base stations in these hot spot regions, and the
conventional base station architecture and deployment
mode will hardly adapt to these changes.
[0004] An existing solution (namely, a BBU Hotel so-
lution) is shown in FIG. 1. In the solution, a distributed
base station is adopted, and the distributed base station
is formed of a BBU (baseband unit) and an RRU (remote
radio unit). The BBU processes the digital unit part, while
the RRU process the radio part. One BBU is connected
to multiple RRUs to form one distributed base station. In
the BBU Hotel solution, the BBUs in the distributed base
stations are deployed in a central equipment room in a
centralized manner, and currently several carriers are
using such a
[0005] The inventors find in the process of implement-
ing the present invention that, due to the deficiencies of
the current base station architecture, the BBU Hotel is
implemented only in a manner of simply stacking BBUs,
and the BBUs are not able to effectively share resources.

[0006] Related technology is disclosed in US
2008/0240036 A1.

SUMMARY OF THE INVENTION

[0007] The embodiments of the present invention pro-
vide a base station and a communication system.
[0008] An embodiment of the present invention pro-
vides a base station according to claim 1.
[0009] An embodiment of the present invention further
provides a communication system comprising the base
station and a core network according to claim 14.
[0010] In the embodiments of the present invention,
the base station is divided into two levels of architecture,
namely, a central node and an edge node, and the central
node implements resource sharing so that resources are
shared by the edge nodes, so that a resource sharing
degree in the base station is enhanced.

BRIEF DESCRIPTION OF THE DRAWING

[0011] To illustrate the technical solutions according
to the embodiments of the present invention or in the
prior art more clearly, the accompanying drawings for
describing the embodiments or the prior art are intro-
duced briefly in the following.

FIG. 1 shows a BBU Hotel solution in the prior art;

FIG. 2a is a schematic structural diagram of a base
station according to an embodiment of the present
invention;

FIG. 2b is a schematic structural diagram of a central
node in FIG. 2a;

FIG. 2c is another schematic structural diagram of
the central node in FIG. 2a;

FIG. 3 is a schematic diagram of a logic network
element in an implementation of the present inven-
tion;

FIG. 4 is a schematic diagram of a base station man-
agement method according to an embodiment of the
present invention;

FIG. 5 is a schematic structural diagram of a multi-
mode base station according to an embodiment of
the present invention;

FIG. 6 is a schematic diagram of interworking of edge
nodes of a base station according to an embodiment
of the present invention;

FIG. 7 is a schematic diagram of synchronization of
a base station according to an embodiment of the
present invention;
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FIG. 8 is a schematic structural diagram of a network
system according to an embodiment of the present
invention; and

FIG. 9 is a schematic diagram of a network system
communication method provided in an embodiment
of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0012] The inventors find through analysis that, in the
BBU Hotel solution, because the BBUs are completely
independent from each other and are only simply
stacked, resource sharing so that resources are shared
by the BBUs cannot be implemented, and it is difficult to
perform highly effective exchange of service data among
the BBUs. Furthermore, from the angle of network man-
agement, the BBU management granularity (namely, the
minimal management object) is also fixed and cannot be
flexibly adjusted.
[0013] It can be predicted that multiple communication
standards will coexist for a period of time. In a multi-stand-
ard base station, if such a BBU Hotel solution is adopted,
new problems are further introduced. Because the BBU
needs to support multiple standards, for example, the
GSM and the UMTS, while different standard boards of
a same station are usually placed in a same BBU, the
BBU expansion is limited by the physical space. In addi-
tion, in a multi-standard base station, the requirement of
clock synchronization among the BBUs is higher. A us-
able clock synchronization method is that, each BBU is
connected to one external GPS clock, which, however,
increases the networking cost.
[0014] The network flattening is a mainstream trend of
future evolution of the network, and in such an evolution-
ary trend, a part of functions which are previously imple-
mented at the core network may be moved downward to
the base station to implement. Meanwhile, a radio access
network is also gradually evolving in the direction of being
intelligent. To support such an evolutionary trend, the
base station needs to implement a large number of newly
added network service functions, and currently the main-
stream implementation manner is to implement the net-
work service functions at the BBU. In practical applica-
tions, to improve the bandwidth for a single user, the cov-
erage of the base station gradually becomes smaller and
the deployment density becomes higher. If each BBU
implements the network service functions, the cost of
each base station increases, further increasing the con-
struction cost of the entire network. At present, most of
the network service functions have the characteristics of
complicated protocols and frequently changing proto-
cols. If these functions are all implemented at the base
station, the base station equipment needs to frequently
upgrade in a large scale, which increases the operating
cost of the carriers.
[0015] The technical solutions in the embodiments of
the present invention are clearly and completely de-

scribed in the following with reference to the accompa-
nying drawings.
[0016] FIG. 2a is a schematic structural diagram of a
base station according to an embodiment of the present
invention. As shown in FIG. 2a, in this embodiment, the
base station includes: a central node 11 and multiple
edge nodes 12. An edge node 12 is configured to perform
communication with a user, and execute baseband
processing and mutual conversion between baseband
data and radio data. The multiple edge nodes 12 belong
to one or more edge node groups (or subgroups), and
each edge node group includes at least one edge node.
The central node 11 is configured to perform communi-
cation with the multiple edge nodes 12, manage the mul-
tiple edge nodes, and perform resource sharing so that
resources are shared by the multiple edge nodes. The
central node can obtain the resource condition of each
edge node of the base stations, for example, the edge
node reports its resource condition to the central node,
or the central node detects the resource condition of the
edge node. The resource condition of an edge node spe-
cifically may include a static configuration situation and
a dynamic use situation. When a resource shortage sit-
uation occurs on one edge node, the central node for-
wards data corresponding to the edge node to an edge
node having idle resources to process, for example, for-
wards, to other edge nodes, data that goes beyond the
processing capability of the edge node, that is, forwards
the part of data that the edge node fails to process due
to insufficient resources, thereby implementing resource
sharing so that resources are shared by the edge nodes.
For example, when the central node obtains that a base-
band processing resource of one edge node is insuffi-
cient, the central node can forward baseband data in the
edge node to other edge nodes having idle baseband
resources to process. Through the base station provided
in this embodiment, the edge node at least can perform
baseband processing and mutual conversion between
baseband data and radio data, and when a processing
resource, for example, a baseband resource, of one edge
node is insufficient, the resources of other edge nodes
may be acquired through the central node to assist
processing. It is easy to understand that, in the field of
radio communications, that the edge node 12 is config-
ured to perform communication with a user includes the
following: the edge node 12 is configured to receive radio
data sent by a user through an air interface; or the edge
node 12 is configured to send radio data to a user through
an air interface; or the edge node 12 is configured to
receive radio data sent by a user through an air interface
and send radio data to a user through an air interface.
[0017] It should be noted that in the embodiment of the
present invention, the process of mutual conversion be-
tween baseband data and radio data may include inter-
mediate frequency processing. The intermediate fre-
quency processing may also be omitted, and the conver-
sion between baseband data and radio data can be di-
rectly implemented in a zero intermediate frequency
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manner.
[0018] In this embodiment, the central node 11 and the
edge nodes are interworked in a star manner, that is, the
central node 11 is connected to each edge node 12. In
a same edge node group, the edge nodes further per-
forms communication and interaction (that is, the inter-
action of protocol data) through the central node. The
protocol data includes control plane data and user plane
data. In addition, if the base station only provides one
communication standard, that is, each edge node 12 only
provides one communication standard, the central node
11 can further provide some public services to implement
resource sharing so that resources are shared by the
edge nodes. For example, the central node 11 can pro-
vide one or more types of processing such as signaling
protocol processing, data encapsulation processing,
IPsec (IP Security, IP security protocol) processing. If the
base station supports multiple communication stand-
ards, in consideration of decoupling among different
standards, to reduce the inferences on other standards
potentially caused by operations such as upgrade on one
standard, exemplarily, standard-related processing such
as signaling protocol processing and data encapsulation
processing can be implemented at the edge node, and
processing such as IPsec that is not related to the stand-
ard can still be implemented at the central node. Through
the above manners, some processing resources of the
central node can be shared by the edge nodes.
[0019] Correspondingly, central node can further pro-
vide a standard interface configured to communicate with
the core network directly or indirectly, and specifically,
the interface type depends on the communication stand-
ard supported by the base station. In the case of an LTE
standard, the standard interface can be an S1 interface,
and the base station is directly connected to an S-
GW/MME in the core network through the S1 interface,
in which the S-GW is a service gateway configured to
provide services for a user plane, the MME is a mobile
management entity configured to provide services at a
control plane, and the S-GW and the MMEM coexist, and
can be located at one physical entity and can also be
located at different physical entities during the implemen-
tation. In the case of a UMTS standard, the standard
interface can be an Iub interface, the base station is con-
nected to a base station control device (in a UMTS stand-
ard, the base station control device is specifically a radio
network controller RNC) through the Iub interface, and
is connected to the core network through the base station
control device. If the base station supports multiple stand-
ards, the central node can provide multiple standard in-
terfaces, for example, when the base station supports
the LTE standard and the UMTS standard, the central
node can provide an S1 interface and an Iub interface at
the same time.
[0020] In the trends that the network evolves to flatten-
ing and the radio access network evolves in the direction
of becoming intelligent, the base station needs to imple-
ment a large number of newly added network service

functions, which include LBO (Local breakout, local brea-
kout), DPI (Deep Packet Inspect, deep packet inspect),
and network cache (cache), and so on. To adapt to such
development trends, in this embodiment, the central
node 11 further supports a part or all of these foregoing
network function services, for protocol data of a user get-
ting access through the edge node 12, the operations of
one or more network service functions such as LBO, DPI,
and network cache are performed at the central node 11.
[0021] At a physical position, the central node 11 is
deployed at an equipment room, for example, a central
equipment room. The multiple edge nodes 12 can all be
deployed at the central equipment room, and can also
be partially deployed at the central equipment room and
partially deployed at a remote equipment room or out-
doors, which is not limited in the embodiments of the
present invention. The base station is divided into two
level of structures, namely, a central node and an edge
node, no matter where the edge nodes are, the central
node can implement on the edge nodes (or edge node
groups) the management such as configuration manage-
ment and alarm management.
[0022] The connections inside the base station in the
embodiments of the present invention, that is, the inter-
working between the central node and the edge nodes,
can be implemented through a user-defined interface.
For example, the central node 11 and the edge nodes
12 are interworked in a P2P (point-to-point) manner. The
central node 11 manages each edge node 12 or each
edge node group through the user-defined interface, and
the protocol data transmission between the central node
11 and the edge nodes 12 as well as the protocol data
exchange among different edge nodes 12 can also be
performed through the P2P connection.
[0023] For management requirements, the central
node 11 further supports the function of grouping edge
nodes 12. During the grouping, the central node can per-
form grouping according to different standards, for ex-
ample, perform grouping according to a carrier coordi-
nated multi-point (CoMP) plan; or perform grouping ac-
cording to practical operating physical areas of a carrier;
or perform grouping according to management require-
ments of different communication standard; or perform
grouping according to a sharing strategy in which multiple
carriers operate a radio access network together; or per-
form grouping according to other requirements. One or
more groups of edge nodes may exist. In one grouping
manner, for example, during grouping according to the
communication standards, if more edge node groups ex-
ist, each of at least two groups of the multiple edge node
groups supports a different communication standard. For
example, a first group supports the UMTS standard, a
second group supports the LTE standard, and further-
more, a third group that supports the GSM standard may
also exist. It is easy to understand that, in such a grouping
situation, the edge nodes that belong to a same edge
node group support the same standard. For the first
group, the edge nodes of the group support the UMTS
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standard, and for the second group, the edge nodes of
the group support the LTE standard.
[0024] In this embodiment, strict clock synchronization
further needs to be guaranteed among the edge nodes
belong to a same edge node group. Therefore, upon ac-
quiring clock synchronization information, the central
node 11 sends a reference clock to the edge nodes 12
in one or more edge node groups, and synchronization
can be implemented among the edge nodes that belong
to a same group based on the reference clock.
[0025] During specific implementation, compared with
a conventional base station, the base station in this em-
bodiment includes a central node and edge nodes. The
edge nodes at least need to perform baseband process-
ing and mutual conversion between baseband data and
radio data. The edge node can be implemented on the
basis of a conventional base station. For example, the
conventional base station is upgraded to obtain edge
nodes, and the upgrade is mainly to add internal man-
agement protocols between the edge nodes and th cen-
tral node. The central node is one newly created entity
(or a network element). The basic functions of the central
node are to perform communication with the edge nodes,
manage the edge nodes (or edge node groups), and im-
plement resource sharing, for example, baseband re-
source sharing, among different edge nodes. It is easy
to understand that the specific form of the edge node can
be the same as that of the conventional base station. For
example, the edge node can be a distributed base station
(BBU+RRU), a macro base station, an integrated base
station (a radio part and a baseband part are integrated
on one board), a micro base station (Micro), or a pico
base station (Pico), or a base station in any other form,
such as a femto base station (femto), which is not limited
in the embodiments of the present invention. It can be
understood that, according to the embodiment of the
present invention, when the edge node adopts a distrib-
uted base station manner, the edge node includes a BBU
and an RRU, and BBUs among different edge nodes can
be grouped into one baseband resource pool.
[0026] The central node 11 can use the structure
shown in FIG. 2b. The central node 11 can include the
following modules: a management module 111, config-
ured to manage the edge nodes; and an interface module
112, configured to provide interfaces between the central
node and the edge nodes. Specifically, the interface mod-
ule 112 can include a resource sharing module and a
communication module, in which the resource sharing
module is configured to acquire resource conditions of
the edge nodes, and according to the resource condi-
tions, implement resource sharing so that resources are
shared by multiple edge nodes, and the communication
module is configured to implement communication be-
tween the central node and the edge nodes.
[0027] Furthermore, the management module 111 can
further perform management on the central node. The
management on the edge nodes and the central node
by the management module 111 can specifically include

configuration management, alarm management, and so
on.
[0028] Another structure of the central node 11 is
shown in FIG. 2c. The central node 11, in addition to
including the management module 111 and the interface
module 112, on the basis of FIG. 2b, can further add at
least one of a radio signaling processing module 113, a
transmission module 114, a grouping module 115, a net-
work module 116, and a synchronization module 117.
The radio signaling processing module 113 is configured
to perform communication with a core network or a base
station control device, and can specifically include
processing related to the signaling protocol. The trans-
mission module 114 is configured to perform functions
related to radio transmission, and the functions related
to radio transmission can specifically include data encap-
sulation processing, IPsec processing, and so on. The
grouping module 115 is configured to group the edge
nodes, and during specific applications, the grouping
module can group the edge nodes according to different
standards. The network module 116 is configured to pro-
vide a network service function for each edge node, in
which the network service function includes at least one
of the following functions: local breakout, deep packet
inspect, and network cache. The synchronization module
117 is configured to provide a reference clock for edge
nodes of the one or more edge node groups.
[0029] Through the user-defined interface, for exam-
ple, an interface supporting the P2P protocol, protocol
data exchange can be implemented between the central
node 11 and the edge nodes 12. In consideration of a
possible great amount of data exchange between the
edge nodes, based on the specific implementation man-
ner of each central node, the interface module 113 can
further include: a CoMP module, configured to provide
an interface supporting the CoMP protocol. Correspond-
ingly, the edge nodes can further provide an interface
supporting the CoMP protocol, and through the CoMP
protocol, data exchange can be performed among differ-
ent edge nodes that belong to a same edge node group.
[0030] In this embodiment, the base station is divided
into two level of structures, namely, a central node and
an edge node, and resource sharing between the central
node and the edge nodes is implemented. Also, the edge
nodes can belong to different groups to adapt to multiple
different application scenarios, and meet various require-
ments of carriers. Furthermore, a part of functions are
implemented at the central node in a centralized manner,
so the resource sharing degree of the base station is
enhanced.
[0031] FIG. 3 is a schematic diagram of a logic network
element in a base station provided in an embodiment of
the present invention. As shown in FIG. 3, in this embod-
iment, the base station includes a central node and mul-
tiple edge nodes, and the multiple edge nodes are divided
into two groups. In this embodiment, it is assumed that
the base station supports the UMTS standard and the
LTE standard, and between the base station and a core
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network, further an RNC (radio network server) is set for
the UMTS standard and an S-GW/MME is set for the LTE
standard.
[0032] For a conventional base station, for example,
taking a distributed base station as an example, each
BBU is connected to RRUs to form one base station hav-
ing distributed architecture. With the development of mo-
bile broadband, the number of base stations grows big-
ger, and the deployment density becomes higher, which
cause a great difficulty to the networking and operation
and maintenance management of carriers.
[0033] In this embodiment, the function of combining
multiple edge node groups to construct a logic network
element is supported, which can reduce the management
complexity. Specifically, the central node can be config-
ured into multiple logic central nodes, and one implemen-
tation manner of the logic central node is to divide phys-
ical resources of the central node to form logic resources,
and implement isolation of the logic resources through
technical measures, so as to virtualize multiple logic cen-
tral nodes in the central node. One logic central node and
at least one edge node group are combined to form one
logic network element, as shown in FIG. 3, the central
node has a first logic central node and a second logic
central node, a first edge node group and the first logic
central node can be combined to form a first logic network
element. In addition, a second edge node group and the
second logic central node can also be combined to form
a second logic network element.
[0034] Each logic network element is directly or indi-
rectly connected to a core network through a respective
interface. For example, the first logic network element is
connected to a base station control device through an
Iub interface, and the base station control device is con-
nected to the core network. The second logic network
element can be connected to the core network through
an S1 interface. Each logic central node can provide cor-
responding edge node groups with some public services,
for example, one or more types of processing such as
signaling protocol processing, data encapsulation
processing, and IPsec processing.
[0035] Inside one logic network element, the interwork-
ing between the logic central node and the edge nodes
can be implemented through a user-defined interface.
For example, the central node and the edge nodes are
interworked in a P2P (point-to-point) manner. The func-
tion of the edge node can be regarded as a subset of the
function of a conventional base station, which mainly im-
plements processing of radio baseband and intermediate
radio frequency. The management of edge node is im-
plemented at the logic central node. For example, the
logic central node performs configuration management,
alarm management, and so on on the edge nodes be-
longing thereto and resource sharing so that resources
are shared by the multiple edge nodes.In addition, trans-
mission of protocol data, for example, baseband data
between the logic central node and the edge nodes can
also be performed through the user-defined interface. If

the logic central node and the edge nodes further provide
an interface supporting the CoMP protocol or the user-
defined interface further supports the CoMP protocol, the
logic central node and the edge nodes can further per-
form data transmission through the CoMP protocol, so
that the higher transmission efficiency can be achieved.
[0036] In the embodiments of the present invention,
the logic central node and the edge node groups are com-
bined to form a logic network element. From the angle
of the network management or core network, as the logic
network element, just like the conventional base station,
can be used as one independent basic management ob-
ject, the number of management objects can be reduced,
so the requirements for network management and the
core network can be lowered. In addition, as in the logic
network element the number of edge nodes that provide
services for a user can be flexibly adjusted according to
requirements, the scale of the base station can be cus-
tomized by carriers accordingly, which provides great
conveniences to the operation and maintenance of car-
riers. Furthermore, this embodiment can further support
an operating manner in which multiple carriers share one
network (RAN sharing), that is, in a same base station,
different logic network elements can be operated and
maintained by different carriers.
[0037] An embodiment of the present invention further
provides a base station management method, in which
the base station includes a central node and multiple
edge nodes, and the central node and the edge nodes
are interworked in a star manner. As shown in FIG. 4,
the method includes the following steps:
Step 42: Group edge nodes.
[0038] Multiple standards of grouping edge nodes may
exist, which may flexibly implement grouping based on
various applications. For example, the grouping may be
performed according to a carrier coordinated multi-point
(CoMP) plan; or the grouping may be performed accord-
ing to a practical operating physical area of a carrier; or
the grouping may be performed according to manage-
ment requirements of different communication stand-
ards; or the grouping may be performed according to a
sharing strategy in which multiple carriers operate a radio
access network together. In addition, the grouping may
be further performed according to other requirements of
carriers.
[0039] During the grouping, all edge nodes may be se-
lected for grouping, and also a part of edge nodes may
be selected for grouping. After the grouping is performed,
one or more edge node groups exist in the base station,
in which each edge node group includes at least one
edge node.
[0040] Step 44: Configure a central node as one or
more logic central nodes.
[0041] The physical resources of the central node are
divided to form logic resources, and the isolation of each
logic resource is implemented, so as to virtualize, in the
central node, one or more logic central nodes.
[0042] Step 46: Combine a logic central node and a
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edge node group as a logic network element.
[0043] Specifically, one logic central node and at least
one edge node group are combined as one logic network
element, so that one or more logic network elements may
be obtained from the base station in this embodiment.
[0044] Step 48: Manage the logic network elements.
[0045] The management specifically may include at
least one of the following: resource allocation manage-
ment and operation and maintenance management.
[0046] For the resource allocation management, be-
cause the number of edge nodes that provide services
for a user in a logic network element may be flexibly ad-
justed according to requirements, the scale of a base
station may be customized by carriers accordingly, so
that resource allocation is flexibly implemented and great
conveniences are provided for operation and mainte-
nance of carriers.
[0047] For the operation and maintenance manage-
ment, in operation and maintenance management of a
base station, a conventional base station, for example,
one distributed base station, may be regarded as one
basic management object, and in this embodiment, a log-
ic network element may also be regarded as one basic
management object, and a logic network element is used
as a basic management object for management, so that
the number of management objects may be effectively
reduced and the requirements for network management
and the core network are reduced.
[0048] Furthermore, inside the logic network element,
the logic central node manages the edge node groups,
and the management includes configuration manage-
ment and alarm management.
[0049] It is easy to understand that, inside a logic net-
work element, because the central node and the edge
nodes of an edge node group are interworked in a star
manner, the edge nodes of the group perform commu-
nication and interaction, namely, exchange of protocol
data, through the logic central nodes.
[0050] Inside one logic network element, the central
node may further implement resource sharing so that re-
sources are shared by the edge nodes that belong to a
same edge node group.
[0051] Inside the base station, especially, in a same
edge node group, to implement clock synchronization,
the method in this embodiment may further include: per-
forming clock synchronization on the edge node groups
through the logic central node, that is, inside the logic
network element, outputting, by the logic central node, a
reference clock to the edge nodes of a corresponding
edge node group, so as to implement synchronization of
edge nodes of one edge node group.
[0052] In addition, the method in this embodiment may
further include: providing any one of the logic central
nodes with at least one interface for communication with
a core network. For example, in FIG. 3, the first logic
central node performs exchange with a base station con-
trol device through an Iub interface, and performs inter-
action with the core network through the base station

control device, and the second logic central node directly
performs interaction with the core network through an S1
interface.
[0053] During the grouping of edge nodes, because a
part of edge nodes may be grouped, after the grouping
is performed, several independent edge nodes which do
not belong to an edge node group remain, so that the
remaining edge nodes may be further configured as an
independent base station, that is, each remaining edge
node independently serves as one base station, and per-
forms transparent transmission of protocol data between
the independent base station and the core network
through the central node. The independent base station
and the central node may be connected through a stand-
ard interface. If the independent base station supports
an LTE standard, the independent base station and the
central node may be interworked through an S1 interface.
If the independent base station supports a UMTS stand-
ard, the independent base station and the central node
may be interworked through an Iub interface.
[0054] FIG. 5 is a schematic structural diagram of a
multi-mode base station according to an embodiment of
the present invention. As shown in FIG. 5, the multi-mode
base station supports the UMTS standard and the LTE
standard. Persons skilled in the art should understand
that FIG. 5 is only an example, and in this implementation,
the multi-mode base station may support two or more
communication standards, and the communication
standards may further be other standards such as a GSM
standard, in addition to the UMTS standard and the LTE
standard. In this implementation, the multi-mode base
station includes a central node and multiple edge nodes,
the central node and the multiple edge nodes are con-
nected in a star manner, and the multiple edge nodes
belong to multiple edge node groups. At least two edge
node groups support different standards, and in the cen-
tral node, logic central nodes are virtualized for the at
least two edge node groups supporting different stand-
ards. The logic central nodes are interworked with the at
least two edge node groups supporting different stand-
ards, and interworked with the core network. For exam-
ple, at least two different interfaces are provided for direct
or indirect interworking with the core network.
[0055] Specifically, as shown in FIG. 5, the multi-mode
base station includes a central node and two edge node
groups. Each edge node in a first group supports the
UMTS standard, and each edge node in a second group
supports the LTE standard. The central node has at least
one logic central node, in which one logic central node
is connected to the first group and the second group. The
connect can be implemented through a user-defined in-
terface. In addition, the logic central node is further con-
nected to the core network. Specifically, as the multi-
mode base station supports the UMTS standard and the
LTE standard, the logic central node supports two stand-
ard interfaces, in which one interface is an Iub interface,
and the other interface is an S1 interface. The logic cen-
tral node is connected to the base station control device
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through the Iub interface, and the base station control
device is connected to the core network, so that the logic
central node and the core network can exchange data
related to the UMTS standard; while the logical central
node and the core network can directly exchange data
related to the LTE standard through the S1 interface.
[0056] The multi-mode base station provided in an em-
bodiment of the present invention can be simply and con-
veniently implemented, and can further flexibly adjust the
capacity of the base station according to service demand
amounts of different standards.
[0057] In the multi-mode base station provided in this
embodiment, mutual conversion between baseband data
and radio data and baseband processing can be imple-
mented at the edge node. Furthermore, the standard-
related processing such as signaling protocol processing
and data encapsulation processing can also be imple-
mented at the edge node, while processing that is not
related to the IPsec can still be implemented at the central
node. Therefore, the resource sharing so that resources
are shared by edge nodes that belong to a same standard
can be implemented at the central node, and mutual in-
terferences among various standards in the multi-mode
base station can also be effectively reduced.
[0058] In addition, the multi-mode base station can fur-
ther include independent edge nodes. The edge nodes
do not belong to the group discussed in the foregoing,
which can support standards same as the existing
groups, and can also support different standards. Each
independent edge node can be regarded as one inde-
pendent base station. The independent base station is
connected to the central node of the multi-mode base
station, for example, connected to the central node
through a standard interface. The type of the interface
depends on the communication standards supported by
the independent base station. For the LTE standard, the
standard interface can be an S1 interface. The central
node performs transparent transmission of protocol data
between the independent base station and the core net-
work.
[0059] FIG. 6 is a schematic diagram of edge node
interworking of a base station according to an embodi-
ment of the present invention. As one of the future main-
stream technologies of the radio network, the CoMP tech-
nology can effectively improve the capacity and band-
width of a cellular network, and the effect is especially
significant for users at edges of a cell. The CoMP tech-
nology requires a large amount of data exchanged
among relevant base stations. In the base station in this
embodiment, the edge nodes are connected to the cen-
tral node, and the support of the CoMP protocol is further
added through a user-defined interface between an edge
node and the central node, thereby implementing highly
effective exchange of CoMP data among the edge nodes,
and providing technical possibility for the application of
the CoMP technology.
[0060] In practical operations, it is very difficult to im-
plement highly effective exchange among all base sta-

tions, and the cost is very high. To guarantee necessary
highly effective exchange among the base stations, as
shown in FIG. 6, according to an embodiment of the
present invention, the edge nodes of a base station may
belong to different edge node groups. For example, each
of a first group and a second group has multiple edge
nodes. Inside a same group, on the basis of the user-
defined interface, all the edge nodes can further add the
support of the CoMP protocol or provide an interface sup-
porting the CoMP protocol. If the central node also sup-
ports the CoMP protocol, the edge node can implement
highly effective interconnection with the central node
through the CoMP protocol, so as to form one CoMP
area. The highly effective exchange of CoMP data can
be performed among the edge nodes that belong to a
same group, thereby improving the capacity and band-
width of a cellular network, and further accelerating the
mobile broadband. It should be noted that, the edge
nodes that belong to a same group may all be configured
as an independent base station. In this case, highly ef-
fective exchange of data can be implemented among the
independent base stations. Alternatively, the edge nodes
that belong to a same group and the logic central node
form one logic network element. In this case, highly ef-
fective exchange of data can be implemented among the
edge nodes that belong to a same logic network element.
[0061] The base station provided in an embodiment of
the present invention includes a central node and multiple
edge nodes. The requirement of clock synchronization
needs to be met between the central node and the edge
nodes. Especially, during grouping of the edge nodes,
strict clock synchronization needs to be guaranteed for
the edge nodes that belong to a same group. FIG. 7 is a
schematic diagram of clock synchronization of a base
station according to an embodiment of the present inven-
tion. As shown in FIG. 7, the central node acquires clock
synchronization information and outputs a reference
clock to each edge node group, and synchronization is
performed for the edge nodes that belong to each edge
node group through the reference clock.
[0062] Specifically, the central node can acquire clock
synchronization information in multiple manners, for ex-
ample, in a 1588V2, synchronous Ethernet or GPS man-
ner, the clock synchronization information of the central
node is processed to recover one reference clock, and
the reference clock is provided to each edge node group.
If the central node has multiple logic central nodes, each
logic central node outputs the reference clock to the cor-
responding edge node groups (that is, groups connected
to the logic central node), and the corresponding edge
node groups implement synchronization of the edge
nodes that belong to the groups through the reference
clock. After the synchronization is performed, the first
group of edge nodes belongs to a first synchronization
clock domain. After the synchronization is performed, the
second group of edge nodes belongs to a second syn-
chronization clock domain. Generally speaking, the first
synchronization clock domain and the second synchro-
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nization clock domain have the same clock. In this em-
bodiment, the central node provides a reference clock
for the edge node groups, and as the scale of the edge
node group can be flexibly set according to requirements,
the size of the synchronization range can be flexibly ad-
justed.
[0063] FIG. 8 is a schematic structural diagram of a
network system according to an embodiment of the
present invention. As shown in FIG. 8, the network sys-
tem includes a first base station and a core network. The
first base station specifically includes a central node and
multiple edge nodes connected to the central node. In
this embodiment, the edge node is configured to perform
communication with a user, in which the multiple edge
nodes belong to one or more edge node groups, and
each edge node group includes at least one edge node.
The central node is configured to manage the one or
more edge node groups, perform communication with
the multiple edge nodes, and perform resource sharing
so that resources are shared by the multiple edge nodes.
[0064] In this embodiment, the specific implementation
of the first base station can be referred to the description
of the embodiments in FIG. 2a to FIG. 2c, which are no
longer described in detail here. If the first base station
supports the LTE standard, the core network includes an
S-GW/MME, and the first base station is connected to
the S-GW/MME. If the first base station supports the
UMTS standard or the GSM standard, the network sys-
tem further includes a base station control device, the
first base station is connected to the base station control
device, and the base station control device is connected
to the core network. For the UMTS, the base station con-
trol device is an RNC, whereas for the GSM, the base
station control device is a BSC (Base station controller,
base station controller). If the first base station supports
multiple standards, for example, when the first base sta-
tion supports the LTE standard and the UMTS standard,
the network system can include an RNC and an S-
GW/MME.
[0065] The central node in the first base station can be
configured as one or more logic central nodes. One logic
central node and one or more edge node groups may
form one logic network element. Inside the logic network
element, the logic central node and the edge nodes per-
form communication through a user-defined interface,
and the logic network element (or a logic central node)
is further connected to the core network or base station
control device through a standard interface, so as to per-
form communication with the core network, for example,
connected through an Iub interface and an RNC, or con-
nected through an S1 interface and an S-GW/MME.
[0066] Furthermore, the network system can further in-
clude independent edge nodes. The independent edge
nodes and the logic central nodes are not combined as
a logic network element, and instead, are configured as
an independent base station. It should be noted that the
independent base station, in addition to implementing
baseband processing and mutual conversion between

baseband data and radio data, further needs to perform
main control and transmission processing that a conven-
tional base station does. The central node in the first base
station is further configured to perform transparent trans-
mission of protocol data between the independent base
station and the core network. To adapt to the trends of
evolution of the network towards flattening and the evo-
lution of the radio access network in the direction of be-
coming intelligent, for the independent base station, a
part of network service functions can be performed by
the central node in the first base station, so that in this
embodiment, the central node of the first base station
can further support a network service function of services
of an independent base station. Specifically, the network
service function includes at least one of the following
functions: local breakout, deep packet inspect, and net-
work cache.
[0067] In consideration of the inventory equipment on
the network, to implement compatibility with the inventory
equipment to implement smooth evolution of the network,
in this embodiment, the network system can further in-
clude a conventional base station. The conventional base
station is directly connected to the central node of the
first base station, and in the connection, a standard in-
terface, for example, an S1 interface or an Iub interface
can be adopted, which specifically depends on the stand-
ard of the conventional base station. The central node in
the first base station is further configured to perform
transparent transmission of protocol data between the
conventional base station and the core network, and at
this time, the central node plays a role of transmission
convergence. In addition, for the conventional base sta-
tion, the coverage area thereof and the user data also
have the requirements for network service functions, and
the central node further supports corresponding network
service functions, for example, one or more of local brea-
kout, deep packet inspect, and network cache. Due to
the similarities between the independent base station
and the conventional base station, in this embodiment,
the independent base station and the conventional base
station can be referred to as a second base station in
general.
[0068] The central node in the first base station, in ad-
dition to providing logic central nodes for logic network
elements, for independent base stations configured from
edge nodes and existing conventional base stations on
the network, can further provide additional logic central
nodes. The independent base station and the conven-
tional base station can share the same logic central node,
and may apply different logic central nodes, which is not
limited in the embodiments of the present invention.
[0069] In the embodiment of the present invention, as
the base station type of the network system might further
include the independent base station and/or convention-
al base station in addition to the first base station, and
either the independent base station or the conventional
base station is connected to the central node in the first
base station, the central node in the first base station
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further provides traffic identification function, that is, iden-
tifies protocol data from different base stations for sub-
sequent corresponding processing. For example, for the
edge nodes of the first base station, the central node
supports one or more types of processing such as sign-
aling protocol processing, data encapsulation process-
ing, and IPsec processing. For the independent base sta-
tion, the central node performs transparent transmission
of protocol data between the independent base station
and the core network. For the conventional base station,
the central node performs transparent transmission of
protocol data between the conventional base station and
the core network. Therefore, on the basis of various im-
plementations in the corresponding embodiments in FIG.
2b or FIG. 2c, the central node can further include an
identification module configured to identify protocol data
from different base stations.
[0070] FIG. 9 is a schematic diagram of a network sys-
tem communication method provided in an embodiment
of the present invention. The network system can be as
shown in FIG. 8, which includes a first base station and
a core network. The communication method includes:
edge nodes of a first base station performing communi-
cation with a core network through a central node, in
which, specifically, in the network system, the multiple
edge nodes are divided into one or more edge node
groups, and each edge node group includes at least one
edge node; configuring the central node as one or more
logic central nodes; any one of the logic central nodes in
the central node performing communication with at least
one edge node group; the any one of the logic central
nodes performing communication with the core network
directly, or the any one of the logic central nodes being
connected to a base station control device, and perform-
ing communication with the core network through the
base station control device. Inside the first base station,
protocol data is exchanged among different edge nodes
that belong to a same edge node group through the cen-
tral node. In one grouping strategy, for example, grouping
according to management requirements of different com-
munication standards, the edge nodes that belong to a
same edge node group support the same communication
standard.
[0071] In addition, when the network system further
includes an independent base station or a conventional
base station directly connected to the central node, the
communication method further includes: performing
transparent transmission of protocol data between the
second base station and the core network through the
central node.
[0072] Persons of ordinary skill in the art should un-
derstand that all or a part of the steps of the methods
according to the embodiments of the present invention
may be implemented by a program instructing relevant
hardware. The program may be stored in a computer
readable storage medium. When the program is run, the
steps of the methods according to the embodiments are
performed. The storage medium may be any medium

that is capable of storing program codes, such as a ROM,
a RAM, a magnetic disk, and an optical disk.

Claims

1. A base station, characterized in comprising:

multiple edge nodes (12), configured to perform
communication with a user equipment, and ex-
ecute baseband processing and mutual conver-
sion between baseband data and radio data;
and
a central node (11), configured to perform com-
munication with the multiple edge nodes (12),
manage the multiple edge nodes (12),
the central node (11) is further configured to ob-
tain a resource condition of each edge node of
the base station, determine a resource shortage
situation occuring on a first edge node when da-
ta go beyond a processing capability of the first
edge node, and forward the data corresponding
to the first edge node to another edge node hav-
ing idle resources to process.

2. A base station according to claim 1, wherein
the base staion is connected to a core network via
the central node (11), which is provided with at least
two interfaces to the core network, each interface
supporting one of at least two communication stand-
ards.

3. The base station according to claim 1 or 2, wherein
edge node(s) that belongs to a same edge node
group supports a same communication standard.

4. The base station according to claim any one of claims
1 to 3, wherein
edge node(s) that belongs to a same edge node
group performs exchange of protocol data through
the central node.

5. The base station according to any one of claims 1
to 4, wherein
the central node (11) is further configured to provide
a network service function for each edge node of the
base station.

6. The base station according to claim 5, wherein
the network service function comprises at least one
of the following functions: local breakout, deep pack-
et inspect, and network cache.

7. The base station according to any one of claims 1
to 6, wherein
the central node (11) is further configured to perform
at least one type of the following processing: signal-
ing protocol processing, data encapsulation
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processing, and IPsec processing.

8. The base station according to any one of claims 1
to 7, wherein
the central node (11) is further configured to output
a reference clock to edge nodes belong to the one
or more edge node groups.

9. The base station according to claim 8, wherein
the central node (11), before outputting the reference
clock, is further configured to acquire clock synchro-
nization information and recover the reference clock.

10. The base station according to any one of claims 1
to 9, wherein
an edge node is any one of the following base sta-
tions:
a distributed base station, a macro base station, an
integrated base station, a micro base station, a pico
base station, and a femto base station.

11. The base station according to any one of claims 1
to 10, wherein the central node (11) is further con-
figured to group the multiple edge nodes (12) into at
least two edge node groups, wherein each edge
node group comprises at least one edge node and
supports a different communication standard.

12. The base station according to any one of claims 1
to 11, wherein the central node (11) is further con-
figured to group the multiple edge nodes (12) into at
least two edge node groups, wherein each edge
node group comprises at least one edge node and
supports a different communication standard.

13. The base station according to any one of claims 1
to 11, wherein the central node (11) is further con-
figured to forward part of the data that the first edge
node fails to process due to insufficient resources to
the another edge node having the idle resources to
process.

14. A communication system, comprising the base sta-
tion according to any one of claim 1 to 13 and a core
network communicated with the base station.

Patentansprüche

1. Basisstation, dadurch gekennzeichnet, dass die
Basisstation umfasst:

mehrere Edge-Knoten (12), die konfiguriert sind
zum Ausführen einer Kommunikation mit einem
Benutzergerät und zum Ausführen einer Basis-
bandverarbeitung und einer gegenseitigen
Wandlung zwischen Basisbanddaten und Funk-
daten; und

einen Zentralknoten (11), der konfiguriert ist
zum Ausführen einer Kommunikation mit den
mehreren Edge-Knoten (12) und zum Verwalten
der mehreren Edge-Knoten (12),
wobei der Zentralknoten (11) außerdem konfi-
guriert ist zum Erhalten einer Ressourcenbedin-
gung von jedem Edge-Knoten der Basisstation,
zum Ermitteln einer Ressourcenmangelsituati-
on, die an einem ersten Edge-Knoten auftritt,
wenn Daten über eine Verarbeitungskapazität
des ersten Edge-Knotens hinausgehen, und
zum Weiterleiten der Daten, die dem ersten
Edge-Knoten entsprechen, an einen anderen
Edge-Knoten, der freie Verarbeitungsressour-
cen aufweist.

2. Basisstation nach Anspruch 1, wobei die Basissta-
tion über den Zentralknoten (11) mit einem Kern-
netzwerk verbunden ist, wobei der Zentralknoten mit
mindestens zwei Schnittstellen zu dem Kernnetz-
werk bereitgestellt wird, wobei jede Schnittstelle ei-
nen der mindestens zwei Kommunikationsstan-
dards unterstützt.

3. Basisstation nach Anspruch 1 oder 2, wobei Edge-
Knoten, die zur gleichen Edge-Knotengruppe gehö-
ren einen gleichen Kommunikationsstandard unter-
stützen.

4. Basisstation nach einem der Ansprüche 1 bis 3, wo-
bei Edge-Knoten, die zur gleichen Edge-Knoten-
gruppe gehören, einen Austausch von Protokollda-
ten durch den Zentralknoten ausführen.

5. Basisstation nach einem der Ansprüche 1 bis 4, wo-
bei der Zentralknoten (11) außerdem konfiguriert ist
zum Bereitstellen einer Netzwerkdienstfunktion für
jeden Edge-Knoten der Basisstation.

6. Basisstation nach Anspruch 5, wobei die Netzwerk-
dienstfunktion mindestens eine der folgenden Funk-
tionen umfasst: eine örtliche Anbindung, eine tief-
greifende Dateninspektion und eine Netzwerk-Ca-
chespeicherung.

7. Basisstation nach einem der Ansprüche 1 bis 6, wo-
bei der Zentralknoten (11) außerdem konfiguriert ist
zum Ausführen mindestens einer Art der folgenden
Verarbeitungen: eine Signalisierungsprotokollverar-
beitung, eine Datenverkapselungsverarbeitung und
eine IP-Sicherheitsverarbeitung.

8. Basisstation nach einem der Ansprüche 1 bis 7, wo-
bei der Zentralknoten (11) außerdem konfiguriert ist
zum Ausgeben eines Bezugstakts an die Edge-Kno-
ten, die zu der einen oder den mehreren Edge-Kno-
tengruppen gehören.
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9. Basisstation nach Anspruch 8, wobei der Zentral-
knoten (11) vor dem Ausgeben des Bezugstakts au-
ßerdem konfiguriert ist zum Erlangen von Taktsyn-
chronisationsinformationen und zum Wiederherstel-
len des Bezugstakts.

10. Basisstation nach einem der Ansprüche 1 bis 9, wo-
bei ein Edge-Knoten ein beliebiger der folgenden Ba-
sisstationen ist: eine verteilte Basisstation, eine
Makro-Basisstation eine integrierte Basisstation, ei-
ne Mikro-Basisstation eine Pico-Basisstation und ei-
ne Femto-Basisstation.

11. Basisstation einem der Ansprüche 1 bis 10, wobei
der Zentralknoten (11) außerdem konfiguriert ist
zum Gruppieren der mehreren Edge-Knoten (12) in
mindestens zwei Edge-Knotengruppen, wobei jede
Edge-Knotengruppe mindestens einen Edge-Kno-
ten umfasst und einen unterschiedlichen Kommuni-
kationsstandard unterstützt.

12. Basisstation nach einem der Ansprüche 1 bis 11,
wobei der Zentralknoten (11) außerdem konfiguriert
ist zum Gruppieren der mehreren Edge-Knoten (12)
in mindestens zwei Edge-Knotengruppen, wobei je-
de Edge-Knotengruppe mindestens einen Edge-
Knoten umfasst und einen unterschiedlichen Kom-
munikationsstandard unterstützt.

13. Basisstation nach einem der Ansprüche 1 bis 11,
wobei der Zentralknoten (11) außerdem konfiguriert
ist zum Weiterleiten eines Teils der Daten, die der
erste Edge-Knoten aufgrund unzureichender Res-
sourcen nicht verarbeiten kann, an den anderen
Edge-Knoten, der die freien Verarbeitungsressour-
cen aufweist.

14. Kommunikationssystem, das die Basisstation nach
einem der Ansprüche 1 bis 13 und ein Kernnetzwerk
umfasst, das mit der Basisstation in einer Kommu-
nikation steht.

Revendications

1. Station de base, caractérisée en ce qu’elle
comprend :

de multiples nœuds de périphérie (12), configu-
rés pour exécuter une communication avec un
équipement utilisateur, et exécuter un traite-
ment de bande de base et une conversion mu-
tuelle entre des données de bande de base et
des données radio ; et
un nœud central (11), configuré pour exécuter
une communication avec les multiples nœuds
de périphérie (12), et gérer les multiples nœuds
de périphérie (12),

le nœud central (11) est en outre configuré pour
obtenir une condition de ressources de chaque
nœud de périphérie de la station de base, dé-
terminer une situation de pénurie de ressources
se produisant sur un premier nœud de périphé-
rie lorsque des données dépassent une capaci-
té de traitement du premier nœud de périphérie,
et
transmettre les données correspondant au pre-
mier nœud de périphérie à un autre nœud de
périphérie ayant des ressources inactives à trai-
ter.

2. Station de base selon la revendication 1,
la station de base étant connectée à un réseau d’in-
frastructure par l’intermédiaire du nœud central (11),
qui comprend au moins deux interfaces avec le ré-
seau d’infrastructure, chaque interface prenant en
charge une norme parmi lesdites au moins deux nor-
mes de communication.

3. Station de base selon la revendication 1 ou 2,
des nœuds de périphérie qui appartiennent à un mê-
me groupe de nœuds de périphérie prenant en char-
ge une même norme de communication.

4. Station de base selon l’une quelconque des reven-
dications 1 à 3,
des nœuds de périphérie qui appartiennent à un mê-
me groupe de nœuds de périphérie exécutant un
échange de données de protocole par l’intermédiaire
du nœud central.

5. Station de base selon l’une quelconque des reven-
dications 1 à 4,
le nœud central (11) étant configuré en outre pour
fournir une fonction de service réseau pour chaque
nœud de périphérie de la station de base.

6. Station de base selon la revendication 5,
la fonction de service réseau comprenant au moins
une des fonctions suivantes :
solution de ’local breakout’, inspection des paquets
en profondeur et mémoire cache de réseau.

7. Station de base selon l’une quelconque des reven-
dications 1 à 6,
le nœud central (11) étant configuré en outre pour
exécuter au moins un type des traitements suivants :
traitement de protocole de signalisation, traitement
d’encapsulation de données et traitement IPsec.

8. Station de base selon l’une quelconque des reven-
dications 1 à 7,
le nœud central (11) étant configuré en outre pour
fournir une horloge de référence aux nœuds de pé-
riphérie appartenant à un ou plusieurs groupes de
nœuds de périphérie.
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9. Station de base selon la revendication 8,
le nœud central (11), avant de fournir l’horloge de
référence, étant configuré en outre pour acquérir des
informations de synchronisation d’horloge et récu-
pérer l’horloge de référence.

10. Station de base selon l’une quelconque des reven-
dications 1 à 9,
un nœud de périphérie étant une des stations de
base suivantes :
une station de base distribuée, une macro station de
base, une station de base intégrée, une micro station
de base, une pico station de base et une femto sta-
tion de base.

11. Station de base selon l’une quelconque des reven-
dications 1 à 10, le nœud central (11) étant configuré
en outre pour grouper les multiples nœuds de péri-
phérie (12) dans au moins deux groupes de nœuds
de périphérie, chaque groupe de nœuds de périphé-
rie comportant au moins un nœud de périphérie et
prenant en charge une norme de communication dif-
férente.

12. Station de base selon l’une quelconque des reven-
dications 1 à 11, le nœud central (11) étant configuré
en outre pour grouper les multiples nœuds de péri-
phérie (12) dans au moins deux groupes de nœuds
de périphérie, chaque groupe de nœuds de périphé-
rie comportant au moins un nœud de périphérie et
prenant en charge une norme de communication dif-
férente.

13. Station de base selon l’une quelconque des reven-
dications 1 à 11, le nœud central (11) étant configuré
en outre pour transmettre une partie des données
que le premier nœud de périphérie n’a pas réussi à
traiter en raison des ressources insuffisantes sur
l’autre nœud de périphérie ayant les ressources
inactives à traiter.

14. Système de communication, comprenant la station
de base selon l’une quelconque des revendications
1 à 13 et un réseau d’infrastructure communiqué
avec la station de base.
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